and Thomason et al. (1956) have applied fluorescent antibody techniques to the specific detection of Malleomyces pseudomallei in dried smears. This method already has proved successful for the detection and identification of several other pathogenic bacteria. It is potentially a valuable tool for the identification of pathogenic bacteria in clinical specimens and should be of interest to clinicians and bacteriologists in public health and hospital laboratories.
Experience with the use of fluorescent antibody for the detection of bacteria has shown the need for more basic information regarding the nature and specificity of the reaction. The antigenic constitution of cells of a given species of bacteria may vary both quantitatively and qualitatively, depending upon the medium on which the cells have been cultured and upon the physicalchemical manipulations to which they have been subjected, and upon natural variation from unknown causes. In order to analyze the influence of the different classes of antigenic cell constituents upon staining by fluorescent antibody, a model system was sought. Salmonella typhosa seemed to qualify in this respect, since its serological characteristics are well-known and since it contains components representing three common classes of antigens, i. e., the K or envelope antigens (Vi), the flagellar or H antigens (d), and the somatic or 0 antigen (9, 12). The fact that each of the specific antigens, (Vi), (9, 12) , and (d) is found in bacteria which have no other serological relationship to S. typhosa makes it possible to prepare individual sera containing antibody for each class of antigen found in the typhoid organism. By this approach it has been possible to show that three classes of antigens present in smears of cells of S. typhosa may be stained specifically with fluorescent antibody and that this specificity is Media. Edwards and Bruner's (1942) semisolid medium was used to test or enhance motility. Heart infusion broth and agar (Difco) were used for all culture work.
Production and titration of antisera. Monospecific antibodies for 0, H, or Vi antigens of S. typhosa were produced in rabbits according to the methods described by Edwards and Ewing (1955 (8:d-) 12,800 * Living broth cultures incubated at 37 C for 18 hr were used as antigens. Agglutination tests were incubated at 45 C for 2 hr followed by overnight refrigeration.
followed by overnight refrigeration. The data are summarized in table 1. Slide agglutinations were performed with more concentrated cell suspensions using 1:10 dilutions of antisera.
Preparation of globulins. Globulin fractions of each of the 4 sera shown in table 1 were obtained by fractionation with one-half saturated ammonium sulfate. The globulins were reconstituted to the original volume of the serum and retitered. There were no appreciable changes in titers.
Conjugation of globulins with fluorescein isocyanate. Each of the four globulins were labeled with fluorescein isocyanate by the method of Coons and Kaplan (1950) .
Staining of smears with fluorescent antibody.
Smears from saline suspensions of organisms grown overnight on agar at 37 C were prepared on glass slides. The smears were air dried, heatfixed, and stained with each of the labeled globulins according to the procedure described by Moody et al. (1956) . Control smears stained with labeled normal globulin were prepared simultaneously. The results of the examination under the fluorescence microscope were recorded as positive (+), negative (-), or doubtful (i). The Leitz Ortholux research microscope with a cardioid darkfield condenser and a Phillips CS-150 mercury lamp with the required filters was used in these studies.
EXPERIMENTAL RESULTS
Fluorescent staining and slide agglutination reactions obtained with 0, H, and Vi antibody solutions. Smears made from several recently isolated strains of S. typhosa, other Salmonella serotypes related to S. typhosa by the possession of a common antigen (12), the Bethesda-Ballerup paracolon, and S. virginia were stained separately with labeled globulin for each of the three antibody types or with a combination of all three. Slide tests were performed on the same suspensions using similar unlabeled antibody solutions. A comparison of the results obtained by the two types of tests may be made from the data given in table 2.
Fifteen of the 20 strains containing a common antigen (12) were agglutinated with 0 (9, 12) antiserum, whereas 17 out of 20 were stained with 0 (9, 12) fluorescent antibody. The 5 strains not agglutinated possessed the Vi antigen which is known to mask the 0 agglutination reaction. However, the same 5 strains were stained with fluorescent 0 antibody. Three of 5 strains of S. flagellar staining could not be demonstrated in the above experiment, all strains of S. typhosa and of S. virginia were passaged serially through semisolid agar to enhance motility. Actively motile, 4 to 6 hr broth cultures were prepared, formalin added to a final concentration of 0.3 per cent, the suspension centrifuged, and the organisms washed twice in distilled water. Since the flagella were easily dislodged from the cells, very careful handling of the cultures was required. Four sets of smears were made on acid-cleaned slides, air dried, and fixed in acetone. The first slide of each set was stained with 0, the second with Vi, the third with H, and the fourth with the combined (0, Vi, H) antibody. The distribution of fluorescent antibody on the cell body and flagella was noted under the fluorescence microscope. The results are shown in table 3. The cell body, but not the flagella, of all strains of S. typhosa was stained by both the 0 and Vi globulins but not by the H globulin. Cells of S. virginia (8:d-) did not fluoresce when treated with 0 and Vi globulin of S. typhosa but both the cells and flagella were stained by homologous globulin (8:d-). The flagella of all strains of S. typhosa stained brilliantly with the H antibody (8:d-); the cell body was unstained. This is illustrated in figure 3 . Both flagella and cells fluoresced when treated with the labeled combined (0, Vi, H) globulin. Only the flagella of S. virginia were stained by the (0, Vi, H) globulin prepared with S. typhosa. The organisms in figure 4 were stained by combined (0, Vi, H) globulin (S. typhosa) resulting in fluorescence of both cells and flagella.
After organisms containing Vi had been passed several times through semisolid medium the quantity of Vi antigen had decreased considerably as revealed by the weak fluorescence seen following treatment with Vi globulin. This change was reflected in agglutination tests in which suspensions previously inagglutinable in 0 serum became agglutinable.
Inhibition tests. Further evidence of the specificity of staining with fluorescent antibody was obtained by the application of the one-phase inhibition test with a mixture of unlabeled and labeled antibodies directed against 0, Vi, and H antigens (table 4) .
Adsorption tests. Labeled 0, Vi, H, and combined (0, Vi, H) globulins were adsorbed with 0, Vi, or H antigens or with a combination of 0 and Vi antigen. 0 and Vi antibody was adsorbed with portions of dried antigens used for the production of the corresponding antisera. The H globulin was adsorbed with living cells of S. virginia harvested from plate cultures. The cells were added to the globulins and the mixture incubated in a water bath at 45 C for 2 hr followed by overnight refrigeration. After removal of the cells, the adsorbed globulins were titered by tube agglutinations and smears of organisms were prepared and stained with adsorbed globulins for the determination of residual antibody. The results given in table 5 show that, in each case, adsorption with heterologous components had no effect on the staining of the homologous The specificity of staining shown by the labeled globulins in table 2 was amply confirmed by inhibition and adsorption. These tests substantiated the differences in somatic, envelope, and flagellar antigens and show that flagella are not extrusions of slime normally found on the cell surface. In no instance could staining with flagellar antibody be demonstrated without the presence of typical flagella.
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SUMMARY
The serological specificity of globulins labeled with fluorescein isocyanate has been studied with Salmonella typhosa. The three classes of antigenic components found in cells of this species could be stained specifically both collectively and individually with appropriate labeled sera applied to bacterial smears fixed on glass slides.
The specificity of staining established by inhibition and adsorption tests with fluorescent antibody agreed closely with that of agglutination tests for all serotypes.
No evidence was obtained to suggest that the application of a polyvalent globulin solution containing one or more types of heterologous antibody interfered in any way with specific staining of homologous antigen.
